Separation and quantification of chicken and bovine growth plate cartilage matrix vesicle lipids by high-performance liquid chromatography using evaporative light scattering detection.
Matrix vesicles (MV) are lipid bilayer-enclosed nanoscale structures that initiate extracellular mineral formation in most vertebrate species. Little attention has been given to differences between species in membrane lipid composition or to how new mineral is formed in MV. To explore more precisely the lipids of MV isolated from avian and bovine species, we developed a new high-performance liquid chromatography (HPLC) method used in combination with evaporative light scattering detection (ELSD) to quantify their lipid composition. HPLC analyses were performed on a Lichrosorb silica column using separate binary gradient elution systems for analyzing polar and nonpolar lipids. Standard mixtures of both phospholipids and nonpolar lipids were used to prepare calibration curves for each lipid, which were analyzed mathematically by polynomial regression for accurate quantitation. This new methodology provides high-resolution separations and quantitation of both the polar and the nonpolar lipids typically present in biological membranes, including lyso- (monoacyl-) phospholipids. We have applied this method to quantitate the phospholipid and nonpolar lipid composition of MV isolated from chicken and bovine growth plate cartilage. We also compared the ability of these MV to induce mineral formation. While the ability to induce mineralization and the lipid composition were generally similar, some significant differences between MV from these two disparate species were seen.